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ABSTRACT: 

PROBLEM TO BE SOLVED: To increase the effect of reducing a temperature of 
suction air and improve outputting by providing a means which supplies a liquid 
refrigerant and a heat exchanger which heat-exchanges the supplied liquid 
refrigerant with suction air while evaporating it to cool the suction air. 

SOLUTION: An engine 1 is a natural suction engine having no supercharger, 
and suction air is suctioned through a suction pipe 1 1 . A suction air cooler 
(heat exchanger) 5 is provided in the suction pipe 1 1 , and a liquid refrigerant 
is fed and supplied into this suction air cooler 5 from an outlet side of a 
condenser 1 1 3 of a heat cycle 1 00 which consists of a compressor 1 01 , the 
condenser 113, an expansion valve 115, an evaporator 117, etc., through a pipe 
105. That is, the liquid refrigerant having low pressure after its pressure is 
reduced by an expansion valve 107 is circulated in such a manner that it is 
supplied, is evaporated in the suction air cooler 5 to turn it into a gas 
refrigerant having low pressure, is exhausted from an outlet for refrigerant 7, 
and is returned before the compressor 101 through a refrigerant pipe 109. 
Engine suction air is sufficiently cooled due to the evaporation of the 
refrigerant in the suction air cooler 5 and is supplied to the engine 1 through 
a suction pipe 3. 
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Disclaimer: 

This English translation is produced by machine translation and may contain errors. The JPO, the NCIPI, and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 20:54:48 JST 02/15/2006 

Dictionary: Last updated 01/27/2006 / Priority: 1 . Electronic engineering / 2. Mechanical engineering 



FULL CONTENTS 
[Claim(s)] 

[Claim 1] The engine intake-air cooling device characterized by providing a means to be the 
engine intake-air cooling device which cools the combustion air (intake air) which an engine 
attracts, and to supply; liquid cooling intermediation, and the heat exchanger which carries out 
heat exchange to above-mentioned intake air while evaporating this liquid cooling 
intermediation. 

[Claim 2] The engine intake-air cooling device according to claim 1 characterized by the 
above-mentioned engine being an engine for a compressor drive which compresses the 
refrigerant in a heat cycle. 

[Claim 3] The engine intake-air cooling device according to claim 1 characterized by the 
above-mentioned engine being a gas engine in a gas heat pump system. 
[Claim 4] The engine intake-air cooling device according to claim 1, 2, or 3 characterized by 
the above-mentioned engine being natural aspiration. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the engine intake-air cooling device which 
cools the combustion air (intake air) which an engine attracts. In particular, even when it is 
small, it is related with the engine intake-air cooling device which fully demonstrates an intake- 
air cooling effect. 
[0002] 

[Description of the Prior Art] Engine intake-air cooling is applied when temperature rises with a 
supercharger, heat exchange is usually carried out to the open air through an air heat 
exchanger, and it reduces an intake-air temperature. If an intake-air temperature is reduced, 

http.V/dossierl .ipdl.ncipi.gojp/cgi-bin/tran_web__cgi_ejje?u=http%3 A%2F%2Fdossierl .ipdl.... 2/1 5/06 
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improvement in an engine output will be attained. 

[0003] Drawing 2 is drawing showing the engine induction system which has the conventional 
common engine intake-air cooling device. An engine 1 is a reciprocation engine which has a 
piston, an induction-exhaust valve, a spark plug, etc. The induction system of the engine 1 is 
equipped with the supercharger 13. A supercharger 13 curtails intake air, sends it into an 
engine 1, and raises the output of an engine 1. Since inspired air volume is not made mostly 
enough if intake air became high temperature in the appearance side (inlet pipe 1 1) of a 
supercharger 13 and it sent to the engine 1 as it is, intake air is cooled by heat exchanger 
(intake-air condensator) 5'. This intake-air condensator 5' is a heat exchanger which carries 
out heat exchange of between the open air and intake air. The intake air which was cooled by 
intake-air condensator 5\ and became high-density is sent in in an engine 1 from an inlet pipe 
3. 

[0004] 

[Problem to be solved by the invention] Since the method which performs intake-air cooling by 
the above-mentioned open air does not change an intake-air temperature a lot with an OAT 
with the engine of natural aspiration, heat exchanging quantity cannot fully be taken and it is 
ineffective. Moreover, since the temperature gradient of heat exchange cannot fully be taken, 
an engine intake-air cooling device will become large-sized. 

[0005] This invention aims at offering the engine intake-air cooling device which cools the 
combustion air (intake air) which an engine attracts. In particular, even when it is small, it aims 
at offering the engine intake-air cooling device which fully demonstrates an intake-air cooling 
effect. 
[0006] 

[Means for solving problem] In order to solve the above-mentioned technical problem, [ the 
engine intake-air cooling device of this invention ] It is the engine intake-air cooling device 
which cools the combustion air (intake air) which an engine attracts.; A means to supply liquid 
cooling intermediation Heat exchanger which carries out heat exchange to above-mentioned 
intake air while evaporating this liquid cooling intermediation It is characterized by providing. 
Since a low-pressure refrigerant evaporates [ normal temperature or ], even when it applies to 
the engine of the natural aspiration whose intake-air temperature is not high, it can expect the 
output improvement by an intake-air-temperature reduction effect. 
[0007] 

[Mode for carrying out the invention] The above-mentioned engine can be used as the engine 
for a compressor drive which compresses the refrigerant in a heat cycle in this invention. If 
some refrigerants of a heat cycle are diverted to engine intake-air cooling, refrigerant supply 
can be carried out even if there is no another equipment in particular. 

[0008] It explains concretely hereafter, referring to Drawings. Drawing 1 is drawing showing the 
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heat cycle equipped with the gas engine which has an engine intake-air cooling device 
concerning one example of this invention, and its engine. (A) shows an engine induction 
system and (B) shows the whole heat cycle. 

[0009] First, the whole heat cycle 100 of drawing 1 (B) is explained. This heat cycle 100 
consists of a compressor 101 , a condenser 1 13, an expansion valve 1 15, an evaporator 117, 
and piping that connects them. 

[0010] A compressor 101 is driven with a gas engine 102 (motor). A gas engine 102 is a 
reciprocation engine (or turbine) which receives supply of town gas from the gas supply line 
103, and uses this gas as fuel. The speed (output) of this gas engine 102 is controlled by the 
quantity-of-gas-flow regulating valve 104 of the gas supply line 103. A compressor 101 inhales 
a refrigerant from a suction opening 101a, compresses a refrigerant, breathes out a refrigerant 
from the discharge opening 101b, and pours a refrigerant in the direction of an arrow 120. 
[0011] In a condenser 113, it is cooled in response to the open air wind by a fan 114, and the 
compressed refrigerant is condensed. The condensed refrigerant is sent to an indoor air- 
conditioner etc., expands with an expansion valve 115 and an evaporator 1 17, in that case, 
takes a lot of heat and cools the interior of a room. A refrigerant returns from an evaporator 
1 17 to a compressor 101 again, and it circulates through it similarly after that. 
[0012] Next, the induction system of an engine 1 is explained. This engine 1 is a natural 
aspiration engine without a supercharger. Intake air is inhaled from an inlet pipe 1 1 , and goes 
into the intake-air condensator (heat exchanger) 5. Liquid cooling intermediation is sent to the 
intake-air condensator 5 through piping 105 from the appearance side of the condenser 1 13 of 
the heat cycle 100. And liquid cooling intermediation is decompressed by an expansion valve 
107, and low-pressure liquid cooling intermediation is supplied to the intake-air condensator 5 
from the refrigerant inlet 9. This liquid cooling intermediation evaporates in the intake-air 
condensator 5, turns into a low-pressure gas refrigerant, and comes out from the refrigerant 
exit 7. A refrigerant takes huge evaporation heat from engine intake air, it is fully cooled and 
intake air is supplied to an engine 1 through an inlet pipe 3 between them. 
[0013] The gas refrigerant which came out of the intake-air condensator 5 passes along a 
refrigerant pipe 109, is returned before [ compressor 101 ] the heat cycle 100, is again 
compressed with a compressor 101, and circulates through the heat cycle 100. 
[0014] 

[Effect of the Invention] So that clearly from the above description [ the engine intake-air 
cooling device of this invention ] It is the engine intake-air cooling device which cools the 
combustion air (intake air) which an engine attracts.; A means to supply liquid cooling 
intermediation Heat exchanger which carries out heat exchange to above-mentioned intake air 
while evaporating this liquid cooling intermediation It is characterized by providing. Since a 
low-pressure refrigerant evaporates [ normal temperature or ], even when it applies to the 
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engine of the natural aspiration whose intake-air temperature is not high, it can expect the 
output improvement by an intake-air-temperature reduction effect. Therefore, the engine 
intake-air cooling device which cools the combustion air (intake air) which an engine attracts 
can be offered. In particular, even if small, the engine intake-air cooling device which fully 
demonstrates an intake-air cooling effect can be offered. 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the heat cycle equipped with the gas engine which has an 

engine intake-air cooling device concerning one example of this invention, and its engine. (A) 

shows an engine induction system and (B) shows the whole heat cycle. 

[Drawing 2] It is drawing showing the engine induction system which has the conventional 

common engine intake-air cooling device. 

[Explanations of letters or numerals] 

1 Gas Engine 3 Inlet Pipe 

5 Heat Exchanger (Intake-Air Condensator) 7 Refrigerant Exit 
9 Refrigerant Inlet 1 1 Inlet Pipe 
13 Supercharger 

101 Compressor 

101a Suction opening 101b Discharge opening 

102 Gas Engine 103 Gas Supply Line 

104 Quantity-of-Gas-Flow Regulating Valve 105 Refrigerant Piping 
107 Expansion Valve 109 Refrigerant Piping 
1 1 1 Wiring 1 1 3 Condenser 
114 Fan 115 Expansion Valve 
117 Evaporator 



[Drawing 1] 
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[Translation done.] 
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